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ABSTRACT ■ ' • . 

Intended for developers of vocational education 
professionals and for educators making decisions about the usefulness 
of personal .computers in education, this, report deals with the \ 
effects of the personal computing revolution on professional 
development of vocational educators. The \two ma^or papers and 
published opinion pieces that make up this document result from the 
analysis of the state-of-the-art, projected advances , ^and current 
applications of personal computing technology. "Educating for Work in 
a Hiqh Tech Society" (Dauh M. Anderson) consifiers the role of 
computer literacy in vocational education. It advocates^ teaching 
computer literacy as a basic skill, examines \some^existing 
assumptions about education for technology, considers the ^ 
"iiilications of attitudes toward technology and work, describes^a- 
noninstrumental orientation to edudati&n in ijigh technology ^work, and 
discusses preparing vocational teacherb, from ;a noninstrumental 
perspective. W Role of Personal Computers in Vocational ^^^^ 
A Critical View" (David Lynn Passmore, /iDaun M. Anderson, ^Chi-yin _ 
Yuen) is an analytical look at the opportunities and problems 
personal computers pose for vocational Education. Four general uses 
are discussed: the personal computer as Ainstructional content , tor 
program administration, for instruction Aand for .communication. Three 
expected developments are reviewed: art ifvicial intelligence, _ . ^ 
networking, and portability. Finally, thr^e problems that limit the 
infusion of personal computers in vocational ^education* are ^ 
considered: lackof suitable professional orientation^of vocational 
educators, poor quality of instructional software, and the validity 
bf the "l4w of Hammer" (the law states that if a hammer, is available, 
. soin.e thing will be found that needs pounding) . (YLB) 
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Summary : _ . 

Needs, opportunities, problems, and effects of personal computing technology for 
professional development in vocational education were analyzed i Ideas in this 
report were present/ed to. a panel of vocational educators for review at the 1983 
meeting of the American Educational Research Association in Montreal, Canada, 
and several manuscripts were prepared or submitted for publication, in refereed 
journals in education. 

Audience * 

This report will be useful to developers of vocational education professionals _ 
and to educators making decisions about whether personal computers are useful ^ 
in educational functions. I 
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Introduction 

The personal computing revolution has hit Americans schools/ According to ^ 
a survey by the National Center fpr Educational Statistics, 52,000 microcomputers 
and terminals were available to elementary and secondary school students in the 
United States in October 1980. Over 30 percent of the schools housing these 
devices that did not offer instructional access to computers at the time of the 
survey planned to do so within three years. The retail value of microcomputers 
shipments to educational institutions from, 1980 through 1985 could exceed 
$1 billion, with about $74 to $100 million in software sales estimated for 1981 
alone. And, the potential market for microcomputers is underdeveloped. Not 
only ate elementary and secondary schools only beginning to purchase' computing 
power, but also homes, the export market, industrial training operations, and 
continuing education are ripe for market development. 

The potential educational and business profits from the personal computing 
revolution have created great interest in the educational computing market. 
The National Council 'of Teachers of Mathematics, American Federation of Teachers, 
Society for Curriculum Development, and The National Council of Teachers of 
English have made positive statements about the future of academic computing in 
their national meetings and publications. A mini-industry of articles in educa7 
tional journals has appeared describing the potential benefits of microcomputers. 
Several magazines devoted exclusively to educational computing have emerged. ' 
At least four college degree programs in educa-tional computing were launched 
in 1981, including one at Stanford University. To, nudge their way into the 
educational market, hardware and software vendors such as Apple, Beiy & Howell, 
Commodore, and Radio Shack have provided many giveaways to educational 
institutions . . 



The personal computing revolution could affect the' efficiency and pro- 
ductivity of vocational education in a number of ways. First administration 

oi vocational education could be improved by using personal computers to store, 

■ ■ ■ 

retrieve, and display data for'such administrative functions as budget develop- 
ment, justification, and monitoring personnel management and equipment, 
facilities, and supplies management. Second, the management of vocational 
instruction could be enhanced by using computers for automation of student 
records of progress through individualized instruction^ administration of 
tailored tests of mastery of content, maintenance of inventories .of instructional 
supplies, and, perhaps most importantly, presentation of subject matter in a 
variety of modes to students. Third, the hardware and software of perspnal 
computing could become the object, rather than a tool, of instruction. 
Certainly, the personal cdmputing revolution will create new jobs in development, 
testing, and installation of hardware and preparation^ and maintenance of soft- 
ware. Vocational education could produce people with the skills to fill these 
new jobs. . 

Before these improvements in efficiency and productivity can be captured, 
vocational educators mus^t be prepared through pre-service and* in-service 
professional development activities to participate in the personal computing 
revolution. Software will need to be developed for applications in vocational 
education. Moreover, vocational educators will need to develop capability ,to 
create this software. As in any revolution, these needs assume crisis propor- 
tions, and pressure is felt to purchase equipment, to create software, to-get. 
things going as fast as possible. In such an' atmosphere, however, activities 
tend to focus on ad hoc solutions to particular problems, with few, if any, 
efforts devoted to evaluation of solutions chosen. This crisis approach to . 
problems related to education and work, and the effects of this approach; are 



best exemplified • in the career education^ movement , in competency-based voca- 
tional education, and in the almost forgotten programed learning thrust of the 

'60's, Rather than an ad hoc approach, a systematic , analysis should be com- 

." . . ■ ' . ■■■■ ■ '/ '■ 

•pleted of needs, opportunities, and problems created by the personal computing 
revolution for vocational education and of the consequent effects on profes- 
sional development of vocational educator.s. 

, We identified, collected, and analyzed information on ^ the state-of-ths-art, 
projected technological advances,' and current applications of personal computing 
technology. We, then, prepared several written reports of the needs, opportu- 
nities, problems, and effects of the personal computing revolution on profies- 
sional development of vocational educators, these papers were presented to and 
critiqued by vocational educators at the 1983 meeting of the American Educational 
Research Association (/\£RA) in Montreal," Canada r revised. 
Several' short pieces were published in the popular press describing our concerns 
/about the effects of the personal computing revolution on American education. 
\^ _ Xhese^two major papers and pieces, in the popular press follow. Specifically, 
the paper by Passmdre, Anderson, and Yuen, "The Role of Personal Computers in 
Vocational Education: A Critical VieWs "was presented* originally at the 1983 
AERA meeting, "and currently is underg^oing review by the editors of The Journal 
o f Epsilon pi Tau , an international .refereed journal in technology education. 
Another paper by Anderson, "Educating for Work in a Hightech Society," was also 
presented at. the 1983 AERA meeting, and currently is undergoing review by the, 
editors of Occupational Education Forum , a refereied journal serving industrial 
and vocational educators. With the assistance of Kerri Brenner of The 
Pennsylvania State University's Department of Public Information and Relations, 
a short opinion .piece was prepared and distributed to Pennsylvania newspapers. 
This piece, "Taking an Educational Byte Out of Personal Computers," appeared 



under the title, "Some Work Needed to Make Computers Valid in Schools," in the 
Centre Daily Times (State College, PA) on April 17, 1983, and under the title, 
"Computers in the Classroom: Good or Bad?," in GRIT, a national newspaper on 
May 1, 1983. The piece ran under its original title in the Center Update in 
the Spring 1983 issue (vol. 4, no. 2). Anderson also had a short article in 
this Center Update issue under the title, "Education for Technology Involves 
More Than Teaching Computer Literacy." 
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Long before the "high tech, post-industrial society of the third wave" came 
along, vocational educators grappled with problems of an economy and a society 
which demanded technical skills which most persons did not possess. New tools 
of production required technicians to Operate and maintain machinery in an 
unfamiliar workplace—the factory. The household and its nearby environs lost 
its central role as a place of production (except for a few cottage industries 
and agricultural production) but it too was affected by technologies requiring 
the development of new skills and changed attitudes toward the "labor-saving 
devices" being produced Jf or the home by the factory. 

For the founders of the vocational education movement of the early 1900* s, 
teaching the technical aspects of productive work was paramount . David Snedden, 
an influential spokesman for vocational education, ^iewed technical studies as 
far more important and necessary to the effective training of workers for the 
"right standards of efficiency in the economic world" (Snedden, 1913, p. 3) than 
"general vocational stkidies designed to enhance vocational intelligence and 
ideals" (p. 2). Charles Prosser, author of the Smith-Hughes Act, defined voca- 
tional education as "a social device for rapidly and efficiently developing 
specific habits as to environment, thinking and doing with regard to a/specific 
occupation" (Prosser & Quigley, 1925, p. 222). He believed that through voca- 
tional education the future worker should be trained only in the physical and 
mental "habits" in the use of technical knowledge required for a particular job. 

In sharp disagreement with the Snedden-Prosser view of vocational education 
was John Dewey, the prolific writer and educational philosopher, who warned of 
the dangers of "merely trying to give a technical preparation for industries and 
professions as they now operate" (Dewey, 1916, pp. 315-316). He *f ear6d that 
overemphasis on the development of technical skills in vocational education would 
lead to the failure to educate the learner in "the jfull intellectual and social ; 
meaning of a vocation" (p. 316) . Ultimately, he predicted, the proposed voca- 
tional education of his day would prevent positive growth and improvement in 
the existing industrial regime by leaving it unexamined by those potentially 
most capable of transforming it from within, the workers themselves. He was 
concerned that vocational education would perpetuate social divisions, providing 
overly specialized occupational competencies to those in the lower socio-economic 
classes and permitting them to be controlled by those with greater economic 
resources and broader educational backgrounds. 
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Teaching Computer Literacy as a Basic Skill 

Totiay, as educators are recognizing the need to prepare workers for a job 
^^Nnarket Impacted heavily by high technology, there Is once again a tendency to ^ 
focus orf training solely in the technical realm. Helping students become 
"computer literate" has become an emphasis in general as well as in vocational 
education, and school systems are rushing to spend their dwindling budgets on 
microcomputer, hardware and hastily written software. As Burtis and Peck (1982) 
have pointed but in their warning to basic skills educators, 

General purpose- microcomputers are designed for the widest 
possible range of uses in administrative applications, not 
for specific educational applications. To utilize them in 
pedagoglcally sound learning situations would r^^qulre radical - 
modification of user behavior to Interface effectively with 
the machine. . . . (T)echnology today and tomorrow must be 
. — - / designed tp successfully Interface with the human animal on 
human terms, not to require man to learn the language of the 
machine and become a slave to the! machine for survival. ' (p. 2) 
There is ampl<^. evidence that the computer and the advances in information 
control it makes possible will require varying levels of interactive skills from 
most persons at one time or another irj their employment, in obtaining and using 
goods and services, and in other dealings within the society. In addition, many 
people are choosing to make use of the new "infocom technology" (Snyder, 1981), 
In facilitating the work of the home, In^llnklng their televisions and personal 
ccaputers to cable- communications networks, and in gaining access to information 
w^'.ch.can facilitate better decision-making about a whole range of alternatives 
, affecting quality of life. For most persons it is no longer a question of 
."Should I use a computer?" but rather "How do. I Interact with this computer?" 
Persons lacking the skills to address this question will be disadvantaged, 

Wli;tenberg, Strasburg, and Alspektor (1981)\have warned of the social and 
political implications for women and minorities if they do not "acquire this 
full range of skills . . . aid the concomitants abilities to gain access to 
information and utilize new electronic technologies" (p. 152);" Without such 
skills, they "will continue to' be precluded from participating in the critical 
decisions which will determitve their futures" (p. 152). Reinforcing this con- 
cern, Snyder (1981) wrote: 



We can either address the problem of adult competency, with all 
of the power that infocom technology and the social and didactic 
sciences can bring to bear or we can choose to ignore the situa- 
tion, watch an ever-increasing proportion of our population 
lose the ability to manage their own lives. Unless we intervene, 
the 'information poo^r-' .will increasingly join the 'resource poor' 
(p. 147). ■ ' . 

Lipkin (1982), in his examination of the issue of equity in education for 

technology, indicated that urban, low- income, minority students, when they 

receive computer education, are most likely to be taught to use the computer in 

the tutor mode ; that is, in drill and practice usage of computers in which the 

computer controls the learner. The middle-class student, on the other hand, is 

more likely to be\ giveri opportunities to interact with the computer in a tutee 

mode, in which it is the student in|control of the computer, using it to assist 

in problem solving or for creative purposes. Similarly, .Kiesler, Sproull, and 

Eccles (1983) have identified sex biases in "computing culture" which, they 

conclude, "is overwhelmingly male" (p. 42). Accessibility to computers in" • 

entertainment settings (such as video\ arcades) ,\ in educational settings like 

computer camps and training sessions provided by computer stores,^ and in the 

classroom where computer time^sharing is not managed by the teacher has tended 

/ \ ^ j 

to be dominated by males, both as participants and as teacher/^ole models who 

reinforce- the hidden message that computing is a male activity'. This phenomenon, 
according to Kieisler et al. (1983) has^ discouraged females, particularly those 
of^ elementary school age pr younger, from developing and practicing computer 
skills^ by forcing them to overtly challenge an apparent male bastion in order 
to gain access. ' ' 

Computer Literacy and Vocational Education | 

Vocational education classrooms are where large proportions of low-Income, 
minority, and female students (home economics. and business education programs 
typically have high female enrollments) can be found. It therefor^^^jgems appro- 
priate to educate these students in the computing skills which will be necessary 
in their employment and in the work of the household. Vocational students might 
be expected to gain significantly from^the exposui:e to technological advances 
and to Sfceing them applied in specific occupational roles. However, before voca- 
tional education for high technology is implemente\l full-scale, there are some 
existing assumptions about education for technologj)*^ which should be examined by 
vocational educators. 



First, there is an assumption that one becomes more employable or better 
prepared to take on the occupation of homemaker by becoming adept ar using one 
highly visible tool of high technology, namely the 1983 microcomputer. Yet, 
over the past ten years computer technology has changed radically in product 
and in process, and this trend is likely to continue. As "computers change, 
only the generalizable skills, attitudes, and' knowledge gained through inter- 
action with today's computer will be important. Effective computer education 
should enable students to learn fundamental skills, to examine the value of .■; 
technology in confronting individual, family, and work-related problems, And to 
place all of this into a perspective in which they, and not the computer, are 
the decision-makers, ^••is will enaye t^ 

logical tool, ana apply what they have learned to address their future needs. 

A second ^assumption is that workers who- can perform skills required by 
high tech occupations will find that their work is "better" in some way.. 
According to Briefs* (1980) exploration of overall consequences of computeriza- 
tion to the l^bor force, \^ 

A large majority of workers will be subject to .irorking conditions 
which require much less specific and professional qualification 
_ than in the past. They will be performing , more or less marginal 
and boring activities in complex man-machine-systems , where the 
process of work is dominated by the logic of the electronic sys- 
tem*. These workers will be exposed to *qualif ication * requirements ' 
related to such *extrafunctional* qualifications as more regularity, 
discipline, adaptability, and .of course tolerance for frustration. 
There will be no need for them to understand the internal mechanism 
and structures of systems because these will* be maintained and 
developed by the specialist elite. . . Life-long learnih^ for them 
means a permanent process of learning more, or less trivial\)pera- 
.tions without continuity and logic. (p." 59) ' \ 

If Briefs (1980) is correct in his assessment, it ^ appears''^' that advances in 
technology may relegate a substantial portlonof the work force to environments 
where persons are controlled by the demands of a system they do not understand 
and which they aren*t encouraged to question. Kohri (1980) found in his longi- 
tudinal research of men employed in a broad range- of occupations that work V 
which is substantively complex has a significant and positive .relationship with 
a number of dimensions of adult personality and intellectual developuient . 



. Persons employed in substantively^complex work involving intellectual flexi- • 
vjbility and independent judgineiTt "have high levels of job satisfaction, occupa- 
tional conunitment, and self-esteem; and they choose more intellectually , 
demanding leisure-time activities. Those holding positions of low substantive 
complexity were shown to make smaller gains in intellectual flexibility over 
time, to experience greater feelings of powerlessness, self-estrangement, and 
hormlessness, and to have significantly different attitudes toward conformity 
to external authority, receptiveness or resistance, to change, and valuation of 



self-direction. These differences remained significant when other dimensions 



-iin 

of;^ccupation, includihg educational attainment, were controlled in the 
statistical lanalysis(Kohn, 1980, ■ pp. 198-199) . These findings suggest that 
persons working in occupations which have- been reduced in substantive complexity 
through the applications orcomputer. logic will experience less growth in ' 
.int^^llectual functioriing knd a greater sense of anomie than persons whose work 
is /tied less to the .routine technical skills required by; high tech occupations . '' 
A third assumption is that some persons possess intellectual capabilities 
^^^^ roles as. computer designers and program developers, 

^'-Vhile- .others "are better suited to work as skilled or semi-skilled technicians. 

* , Lipkin (1982) calls "inequitable" an education,.^ystem which provides high- 

powered computer education programs for mathematically gifted Wtudents destined 
. " "''■f engineering programs and at the same time, tracks [/ow income and^ 
- ;4^^^^.r~city studeht's into vocational pjrograms which teach, ..skills in data and 

; Woird processing 6 repair. He suggests that programs which guide only ov 

vj t^^ in Che ,pre-college curriculum to,::learn about the\ inner workings of 

■ tliie compu^^ and its uses , in problem, solving and discovery, tends to cast the ' 
upper classes of students in the role of leaders and those in the' lower classes 

• as. followers. Some of John Dewey/ s predictions (1916) about vocational educa- 
tion for specialized occupations speak to the issue raised by Lipkin (1982) . 

' Dewey .was concerned that training working class students in programs wliich 
t^^^ technical skills needed in highly specialized, entry-level jobs would . 
allow the continuation of existing s6cial:^'divisions. In additioriV he believed.^.v^ 
■ that' the failure to impart an understands "hiim^n connections of the . 

and processes dealt with" (Dewey ^^tSM^, p. !3 18) would 'hamper vock- 

ability to .reflect abViitJ^wqrk as something over which ' 
)/:l?hey have some measure of control and to apply this knowledge in other aspects 
f -of -their lives. ^ 



V How can vocational' educators overcome criticisms-that -they are training a 
/student population which is disproportionately high* in minority and low-income 
students for jobs whlclT'iSlrov.ide less personal satisfaction and more limitations 
on inteUectual growth potentials-, tying them to jobs for which their special- 
ized skills may become obsolete, fand^ reinforcing occupational choice and attain- 
ment along class lines that carry with them -stereotypes about human potentials? 
In an article about the changing nature of work, John Coates ( 1982) enjoins 
vocational educators to educate persons for a world of^ ever-advancing technology 
by offering '^multi-faceted training for choice and for change'' and through 
educating "students in the new loyalties to quality, performance, and self. • 
in all seasons of their lives"^(p. 29). Vocational education programs which 
focus on teaching answers tp-^^how-to" questions, or technical problems, related 
to specifics of an occAi^ation only, do not help students to explore the ques- 
tions which will have /a far greater\bearing on the choices they must make as . 
technology orchestrates change throughout their working lives. ' 
Attitudes Toward' Technology and Work 

Jacques Ellul (1980), a social historian and philosopher, suggests that it 
is a mistake ta think, of technology as a separate issue in the problems of 
today's society, technology, he writes, "is no mere instrument of our will, a 
'tool which we can use according C^p^i'tJfiiSPV (Ellul, ^ 1^ 243) but rather it is 

a creation of such magnl^^lda^^^hat it is no longer possible for us to form . 
relationships of any kind yithout, )its intervening between us and our environ- 
ment" (pp. 242-243) . 

The implications of ' this far-reaching view of technology for vocational 
education and education in general indicate that we must rethink how we approach 
teaching students about each new technological advance, such as massive 
computerization of the working environment. Mastery of technical skills 
required for effective use of a computer in an occupation will help prepare the 
VQcational student/ for future work roles to a limited extent, but such mastery 
will not help the student address questions irelated to human problems arising 
from the pervasive influence of technology On work and other daily activities. 
V Marjqrie Brown^(1980) provided a conceptualization of home economics educa- 



tion irt whiqh-^e critically analyzed the need for technical knowledge and 
: / • . . • • 

skills in addressing the problems .facing individuals and families in .today *s 

society ^^Al^otlgh her analysis focuses on work as it.relates to the satisfac-. 

tion of needs in: the family setting, much of her examination was concerned directly 



With the desirable nature of human work in any setting. Brown emphasizes the 
need , to educate students in a non-instrumental (non-technical) perspective 
regarding work activities. Although some aspects of work are pursued from a V 
means-end rationality or instrumental orientation at times , a continual focus 
by the worker on products and extrinsic rewards ip his or her work does not 
encourage development of personal commitment to the intrinsic value of work. 
The aim in education shouldjbe, according to Brown, to assist the student in 
recognizing that satisfactions can be gained from an activity itself which make 
it worth doing. When a person is able to adopt a non-instrumental attitude 
toward work, a desire arises to explore knowledge about work in order to do it 
better, to set personal standards in the conduct of work which will further 
commit the person to doing the work w^ll, and to develop a sense of • accomplish- 
ment and pleasure in doing it. (Brown, 1980, p. 91) 

Brox^ (1980) further reflected that "intrinsic values do not develop from 
mere know-how as can be observed in people who are technically skilled but who 
lack pride, satisfaction, and responsibility in what they do" (p. 105). She 
discussed the need for breadth of knowledge which goes beyond understanding ^^.^ 
technical work processes in the following passage about Uie^work"of the'home: 
In the procurement or production of physical objects or conditi-OQ^ 
needed by the family, technology^ and skill are involved. . . How- . 
ever, intr;insic values in such activities or products develop with 
a depth of understanding. . .with having standards for doing them 
/; .well, with comprehending the historical and curtural interpreta- 
tions associated with them, with recognizing. their potential con- 
tribution to human happiness of human suffering. (p. 105) 
There, is evidence that people who do not recognize the intrinsic value of 
their work will respond negatively when changes in the work environment or work 
activities Telmove opportunities to engage in intellectually challenging or 
socially rewarding aspects of work. Yankelovitch (1981) has documented recent 
•shifts in American attitudes which indicate dissatisfactions with what he refers 
to as the current "giving/getting compact in the workplace. " (p. 41). People 
object to corporate decisions which do not insure that work will be (^interesting 
in addition to paying well. They dislike jobs which deny the importance of 
personal .goal-setting, eliminate outlets for creativity , and replace variety in 
work with routinization. According tp Yankelovitch (1981), the result is the 



growirig attitude that without psychological incentives (intrinsic rewards) as 
well as economic rewards, ''workisrs engaged' in the search for self-fulfillment 
retaliate by holding back their commitment, if not . their^^la^or*' (p . 41). ' ; 

A possible solution to this negative response to the changing nature of / 
work might be to make adaptations in. the work to suit human needs in addition-^ 
to those of high technologjr systems. But accompanying any attempt at adapting 
the work itself should be an educational process which promotes, critical 
reflection by the worker (or vocational student) about the role of work through- 
out one's life. As Gregg^Edwards Wrote in The Family in Post-Industrial America 
(1979), / ~ . 
Just as we need a much better sense of our economic mutuality, 
we need a much- better sense of;"our social mutuality. We need 
to understand and appreciate not merely the "ways by which 
people- are productive in terms of (economic markets or job 
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Y ; Status, but also in terms' that can^be relkted to the entire 

social enterprise. Individuals and groups, must be given a ^ 
means to understand how their day-to-day activities and their 
ongoing lives may be> assessed not only in terms of personal . \> 

satisfaction, but also in terms of the mutual satisfaction of 
the larger conmiunity and its members. (pp. B6-87) 

A Non-Instrumental Orientation 

— ■ — ^ - 1 

to Educating for High Tech Work 

Of primary consideration in making curriculum decisions about preparing v 
students fc^ changes in their lives brought about by advancing technology is 
formulating a rationale for choosing what and how to teach. - In a sense, tljris 
can.be approached as any problem requiring decisions and actions. Few prolilems 
of persons in the real world can be addressed adequately by considering only 
the range of technical; alternatives from which' one might choose. Instead/ 
judgments made by persons directly af f ect-ed (both those who are the actor4 and 
chose who are acted upon) generally will guide choices from among teclinidal and 
non-technical alternatives. Problems approached from a non-instrument^i^ perspec- 
tive can be characterized as problems of "what should be done" (note thit this 
implies human value judgments), not problems 'of !*what to do" or "how td do," 
although these two concerns, will follow (Brown, 1980, p. 81). / 

Problems requiring personal or group decisions about what should/be done 
miist be addressed in many aspects of one's life. In productive activities, it 
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is tempting to desire easy and efficient ways to accomplish goals, but all tc 
often when technology provides an answer that seems easier or more efficient, 
some human consequences are' unsatisfactory. In employment/ the company fre- . ' 
quently loses profits when costs of implementing technological solutions to 
production problems are high in financial terras, but there are other costs which 
only human employees must absorb,' creating an overlay of people problems which 
cannot be responded to so readily through technical means. Dissatisfactions 
which grow from a sense that one ig subordinate to the logic and demands of a 
computerized sptenrTT^dong-term'effects of little intellectual stimulation, and 
boredom caused by routinV^ntera-tion with computers instead of people, all are ' 
problems of the employee when technological improvement is viewed as the primary 
good in the^. workplace. In their immediate working environment, employees may 
not be able do much to c^iange an emphasis on technology regardless of cost, 
But in many otltac^aspegt-s of their lives, persons can take control of the 
decisions about what should be done to make appropriate use of technology. 

In the work of the home today, for example, families and individual family ' 
members face problems in which technology is presented as "the answer" by 
advertising claims. Families are told that they. can manage their money, plan 
nutritious daily menus, shop more efficiently and effectively, protect their 
homes from intruders ,. provide at-home. education for their children, and even 
■^receive expert advice about child rearing if they buy a microcomputer, peripheral 
devices, and if . they learn how to place the ..appropriate . software into action . 
In fact, Coates (1982) reported that "recent research on why people buy micro- 
computers for use at home shows that they do so. . .to achieve a sense of autonomy 
and control" (p. 29). However, a closer look at the kinds of approaches to 
family problems proposed by technologists reveals a focus on "how to do" solu- 
tions which are thought best implemented when control, is assigned to the soft- 
ware programs and systems logic of the computer. To take control over the 
problems which affect their'lives, persons .must develop a perspective about the 
nature of human problems that goes beyond asking for technically "right" .answers 
and places decision-making in the personal realm. 

- Brown (1980) proposed that the role of the home economics educator should 
be to assist students in formulating and defining the problems of 'the family 
in a historical and social, context . This would help m^ve students' thinking 
away from seeking technical answers because it would /become obvious that 
technological responses to human problems rarely provide more than short-term 



solutions. Through a process of teacher-facilitated dialogue, students would ' 
identify, examine, and consider actions others have taken in, response to such 
problems or concerns of families , as .y ■) 

Developing competency in communicative action in the family and in 

social processes outside the family. 

Being critically aware of the misuse of technical reason within the 
family and in society. 

Implementing nurturant values in work and home (including pride in 
quality of accomplishment). 

Changing working conditions outside the home to make them nurturant 
of the family. (Brown," 1980, p. 80) : 
y-. . . Obvioi^sly, these are not means-end problems to which the microcomputer 
provides a r\ady solution through programming. • Undoubtedly, secondary students 
would not state the problems of families in precisely thes^ words,, but the tone 
of the criti^cal analysis of these and other human problems would go far beyond 
learning how Nto boot-.a disc or program in BASIC. 

The aim o&, home economics education approached from this non-instrumental 
orientation woulci not be to provide ready-made 'answers, but to assist students ' 
in. recognizing problems they may face throughout their lives as family members 
and to develop systems of action which would enable them to seek and implement 
solutions. Through a process of developing cognitive modes of thinking, 
linguistic and communicative competence, arid emotional and motivational maturing 
(Brown, 1980), students would become less likely to make decisions which are 
unexamined. This potentially would be emancipating and should have carryover 
effects in employment roles and in other asp. ts of their lives. 

In vocational education programs in which preparation for entry-level 
occupations force an emphasis on teaching the technical skills of computer^ 
technolqgy, there is a tendency to^'use instrumental modes of action in. 
approaching other aspects of work as well. A non-lnstrumehtal orientation would 
involve students in the definition and examination of problems or questions a 
worker would address in a particular occupation and throughout his or her occupa- 
tional life. Through this process, students could become more capable of con- 
sidering what should be done about such problems. :This would involve assisting 
students to examine vocational problems in their historical and cultural con- ^ 
texts and to consider their roles as workers in providing for the needs of 
heir families, employers, and the society as a whole, in addition to personal 



needs and goals. Teaching computer literacy skills or other technical skills 
required for using and maintaining advanced technologies would not be 
eliminated in. a vocational education p'rogram with a non-instrumental orienta- 
tion, only placed in the context of 'the human problems in productive work. 
Preparing Vocational Teachers ^ 
From a Non-Instrumental Perspective 

A first step in establishing a non-instrumental perspective toward education 
for advances in work techWlogy is to help vocational teachers see beyond micro- 
computer hardware and software possibilities. An inviting aspect of this new 
technology is its promise af easier, more productive work for those who develop 
the skills to use it. Therk will be a temptation to "gear up" to train workers 
as quickly as possible for. the technical, requirements of ; a high tech i^orkplace. 

Placing this fi'rpblem in historical context , however, allows us to recog- 
nize that a simi^lar situation occurred nearly 65 years ago, when vocational 
education was viewed as the raeans:by which workers would be turned out rapidly 
to meet the requirements of new industries which depended upon having workersX 
trained in the new technologies of the day. Since that time, vocational educa- 
tors have been criticized tepeatedly for providing training instead of edv|ca- 
tion and for a myriad of other societal problems too numerous to list here. ^ 
Vocational educators "must be ^concerned about the educational needs of their 
students 4n addition to their training needs, for there are educative things to ^ 

learn about' the nature of work and one's life as a worker. 

\ ■ / • « . .■ ' • ' • 

la add'ition to becoming prepared^ to train students to become good techni- 
cians, vocational educators must be taught to provide an educational setting, 
where intetllectual autonomy is encouraged when examining work and related .human • 
problems. Technological expertise in vocational educators should be ' accompanied 
by pedagogi^(^J^xper^ teaching higher level thinking: and^^^ 

tiv'e $trate"gles in helping students to consider the human need to have Work 
that 'is satisfying and which encourages one ^to set Wd'' achieve personal stand- 
ards>o/. quality. The teachers who plan theirv^cours4s so that students examine 
and qi^stipn the meaning of technological develiapmen^s in relation to work 
roles will vnot have to become experts on the sociology of " work, but the^ will ^^^^^ ^^ 
have to understand the nature of 'the work for which they are/preparing stu- ' ;/ ^ 
dents beyond its technical ta§)c requirements* j Finally, these teachers |Will ' ^•.Ji 
have to view* their students as capable of being'"cont:ributors'^o* the / j 



\ . 



decision-making processes involved with implementing technological advances in 
jthfe workplace and of making occupational . choices in a technological world • " 
throughout a lifetime. 

Computer technology will not provide the means or the answers to any of 
these educational concerns, but it can serve as a vehi9le for improving society 
through its appropriate use as a tool in the workplace and in the home. It will 
be a powerful vehicle for vocational education and society itself ds long as it 
is not treated as the destination. 
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The chip is it. Advances in microprocessor ceciu have made computers 

personally accessible to many people who never dreamed that they would use, let 
alone own, a computer. Personal computers (PC*s) have brought nothing les:s / 
than a revolution to the ways ^eople learn, wor' d play. / ~ 

This PC revolut.ion has hit America's schools. According to an Aptil 1982 
survey of instructional uses of computers in public schools conducted by the 
National Center for Educational Statistics (summarized by Love, 1982), the 
nation's elementary and secondary, school students had access to 96,000 PC's and 
.24,000 computer terminarls in Spring 1982, compared with 31,000 PC's and 22,000 
terminals in Fall 1981. Approximately 29,000 public schools have at least one 
computer; 80% of those schools have* PC's only, 5% have terminals, and 15% have 
both. The number of PC's in schools is expected to increase by 52,000 during 
the 1982-1983 school year. 

The retail value of PC shipments to educational institutions could exceed 
one billion dollars between 1980 and 1985, with 75 to 100 million dollars in 
software sales estimated for 1981 alone (Prentice, -1981 , p. 87). Harvey Long 
(Note 1), Educational Applications* Consultant for IBM, estimates that 40 million 
PC's. would be required to deliver just 20 minutes, of instruction^^ily to^each 
of the nation's elementary and secondary school jstud*"^nts. To nudge their way 
into controlling sh'sres of the educational market^ hardware and spftware vendors 
such as Apple, Bell and Howell^ Commodore, and Radio Shack have provided many 
gifts to educational institutions. . PC's in education are, and promise to be, ; 
big business. - ^ " 

We are sure that vocational education will not be allowed to sit out the 
revolution created by PC's. The pressures to become involved are too great. 
And, like. Brer Rabbit into Tar Baby, vocational education programs already are 
too entangled in the revolution by their equipment purchases and verbal 
commitments to back. away now. Only thoughtful planning for PC use in vocational 
education will keiep PC's from going the way of other faddish educational . 
boondoggles. / ' 



"~~ rn~the"^remal*nilerno6~i:h"is paper we take a cold, analytical look, at the i 

opportunities and problems PC's pose for /vocatibpal education. Readers desiring 
one more Panglossian statement about PC's in education can look elsewhere, for 
they will; find no shortage of glib, saccharine pieces to choose from. Through 
their meetings and publications, man^ professional organizations^in education 
have expressed positive and general sentiments, about the future of PC's. A 



mini-inHustry of articles in journals treating education has sprung up to 
describe the potential benefits of PC's. Several magazinies devoted exclu- 
sively to computing and education have emerged. And, there is constant hand-^ 
wringing in the popular press about when^ the schools finally will use the 
computer technology laid before them. No need for more of the same. 

We believe strongly that a critical approach to the use of PC's in voca- 
tional education is sorely needed. Crisis reigns at the outset of many revolu- 
tions; the PC revolution is no exception. The pressure is on to purchase, 
equipment, to create software, to get things going as quickly as possible. In 
such a Manhattan Project atmosphere, however , activities tend to focus on ad hoc 
solutions to particular problems, with few, if any, evaluations of solutions 
chosen. This confusion would not be so tragic if it was not so costly.. 
Higgledy-piggledy implementation of PC's in vocational instruction wastes staff 
time and effort, and, more importantly, learning time is lost from other 
techniques with worth proven by experience. 

Opportunities 

We begin our analysis of opportunities afforded vocational education 
through implementation of PC*s"by ici^f ining PC functions in the abstract. This 
definition* should provide a demystif ication of PC attributes. Then, we shift 
to a listing and discussion of potential uses of PC's in vocational; education^ 
Last, we speculate about the usefulness for. vocational education of expected 
developments in PC's. 
Definition and Function 

Mention PC's, and most people conjure visions of Apple II*s, TRS-80*s, or 
TI-99's. Most people like to think/of these machines as "microcomputers". 
Other adiectives that come to mind are Vhome", "hobby", "recreational", "small 

business", or "tiny". None of these adjectives precisely descrlJbes^ 

A The world's first large-scale_computerr ENIAC'' (El 
Integrator- and Computer) is now almost 40; years old. It weighs 30 tons, takes 
up 15,000 square feet of space, and uses 40,000 vacuum tubes. Radio Shack's - 

\desk-top computer solves ordinary arithmetic problems 18 times faster than ENIAC. 
A Ten years ago, $10 bought a computer chip with a capacity of ^1,000 bits'. ^ 

" Today, that same 10 bucks will buy a chip with a memory capacity 20 times 
larger. In the late 1950* s, a medium-sized computer with a capacity of 180,000 
bits would have set you back a quarter of a million dollars. Today, PC*s offer 
three times, as much memory for less than. $2, 000. -r^^., . .. 
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It is true that PC's may be used at home, as a hobby, for recreational 
pursuits, in small businesses. , And, some of them are tiny. But, an adjective 
siich a^s "powerful" perhaps is more descriptive. 

What about the £ in PC's? A more functional way to consider these new 
computers is through their "personal" aspects. Gammill (1978) characterizes 
the PC as "an unshared computer facility for carrying our time-critical func- 
tions where convenience, guaranteed access, guaranteed response, of other such 
issues are more important than the actual unit costs of computer resources such 
as processing and on-line storage" "(p. 1). "Private" is a good synonym for 
"personal" when considering PC's. * 

The"~;ge^sonal attribute of PC's is what makes them most attractive. Many 
analyses^ of value-added- by PC's consider alternatives such as terminal access 
to a shared 'computer facility .(see, e.g. , Gumpert, 1977, Horn & Winston, 1975, 
Isaacson, 1977 , and/'Warren, 1977). The shared computer 'facility of fers shared 
costs, shared expertise, reduction of ;overhead for highly technical maintenance, 
arid" access to mass storage." However, the decision to buy a PC is similar to Xhe .. 

; decision to buy a^perspnal axitomobile. 'Mass transit may be available, if you 
live in a city. The personal automobile affords flexibility in timing and nature 
of use not provided in mass transit. Car owners may pay more per ride for this 
flexibility, but owners can make their own cost and convenience trade-offsV So, 
;it.goes with PC's: if you need to, or are willing to, "drive" by yourself ,. , 
•then a PC furnishes benefits over other computing schemes. _ ^ 

For all of the hoopla surrounding it, though, the PC is nothing more than 

I a computer. It receives input, performs prescribed functions, and displays 
output. Some of the things PC*s do are grand and glorious; others are dull and 
dispensible. 1^ 

.Gad, this sounds ..trite , butTthe PC is merely a machine. Personal computing 
'is a humart'^ctivicy, directed by humans, f or jhuman benefit. Any gpod generated 
by^a\.PC is the result of some person programming the PC to fulfill a human need 
'for-.fast, accurate, and systematic work. Any prpbl^ems created by a PC are human 
failures. Many of the activities PC*s perf orm.currently — word processing, 
nuflJber crunching, -eomputer-assisted instruction,, to name a f ew-- have^ been ayail- 
ible on computers for years. PC*s inspire so much awe because they make these 
[activities accessible and affordable to many people who never saw or used computers 



before. Like a first motorcycle ride, first contact with a-'PC can excite the 
novice with the .possibilities of PC use. After that, it is all work. 

uges ^ 

We list and discuss four general uses of PC/s in vocational education: 
the PC as instructional content, for program administration, for instruction, 
and for communication. These uses represent potential classes of uses, and not 
the state of the art for PC's in vocational education, i 

Content Eighty-five percent of all jobs in the U. S. economy may require 
computer skills by 1985 (Long, Note 1). In addition, significant needs could 
exist for people to maintain PC hardware .and to prepare PC software. To the 
extent that school-based vocational education is an appropriate training . 
delivery mode for these skills, PC's will have an effect. on the instructional 

/content of vocational education programs. , 

Two aspects require additional research before the influence of PC's on 
vocational subject matter can be determined. First, an analysis is needed of 
PC skills necessary for successful entry into various occupations supplied by 
vocational program graduates. Without/a doubt, the exact nature of these skills 
will change frequently. Will general "literacy" skills be more important than 
specific experiences with' specific PC applications? 

Second, an analysis is needed of supply and demand conditions for occupa- 
tions working directly with PC hardware or preparing PC software. Although 
information about the current and expected demand for workers in these occupa- 
tions is necessary, a comprehensive description of the supply of these workers 
especially would be helpful. For instance, could redundant workers from other 
related occupations transfer easily into PC-related occupations? Can some 
skills best be acquired through only modest on-the-job training? Would 

{ employers prefer to, hire graduates of vocational education programs over workers 
from related occupations' or unskilled new enttants to the labor force? 

Administration . Many accounting and planning systems commonly developed 
for PC's used in small businesses may have special applicability in vocational 
'education administration. A wide range of manual/clerical systeifts currently 

. implemented in vocational schools — scheduling, inventories of supplies .and 
capital equipment, personnel, attendance-^could be streamlined through PC 

\_applications . .''/■. 

• ■ Instruction . Since the early. 1960's, a great deal of effort/has been 

expended In use of computers to deliver instruction. Accordingrto Kearsley, 
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Hunter, ..and Seidel (1983, p. 90; see, also, McDougall, 1975) , experience from 
50 major computer-based instruction projects indicates that: 

1. ample evidence is available that computers can make instruction more 
effective and efficient; 

2. a great deal has been learned about overcoming institutional and 
organizational inertia and resistence to implemention of computer-based 
instruction;^ and 

3. good mechanisms have been developed for the dissemination of computer- 
based instruction ide^is and ^courseware. 

A wide variety of instructional programs can be purchased for use with 
PC's. According to an EPIE Institute (1981) report, most programs currently, 
available are intended for supplementary drill and practice in the classroom; 
95% of the largest computer-based instruction packages are arithmetic programs. 
The major emphases of mpst programs are skill development and recall of pre- 
viously learned facts. - 

Of course, vocational instructors can develop their own instructional 
ptograms, A number of systems and languages are available for creation of - 
instructional programs. These systems, and languages help authors control the 
-format of presentations of subject matter , process student responses to program 
prompts, and structure collection and analysis .of data concerning student, 
.progress and program effectiveness. For instance, authoring systems such as 
PILOT (Starkweather, 1969), PLANIT (Feingold, 1968) and NATAL (Westrom, 1977) 

are available. - . 

Avner (1979) presented data showing that authoring languages can make 
computer-based instruction more efficient.- However, little evidence exists i 
that using a particular authoring program helps to make courseware transportable 
between PC operating systems. Also, authors are constrained to the instruc- 
V,;tional design model upon which the authoring system is based. 

Communications . PC's can simulate remote terminals for communication with 
shared computers. Files can be interchanged, and remote batch Job entry. can be 
accomplished. PC's can be vehicles for distributing and receiving messages 
through electronic '"mail." Access to communications almost is without limits 
when PC's are connected via local telephone lines to earth orbiting satellites. 

The PC can carry on many of these functions with the user absent. Text 
containing messages or other information can be sent or received using a modem 
(CTodulator/demodulator) and software suitable to the task of handling 
communications. • 

o • • ,: . 2S 
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Expected Developments 

According to Seidel (Note 2),- three major developments will affect PC use 
in the near future: artificial intelligence; networking; and portability. 

Artificial intelligence . For the most part, PC^s grind through calcula- 
tions quickly and effectively. This is their advantage over manual/clerical 
systems* As Simon (1977) notes, most computers use programs that are best . 
described as exact strategies, not as scenarios. That is, they perform pre- 
scribed functions, but they do not adapt and learn as most human problem solvers 
do . 

A large amount of work .and interest is devoted to the development of 
computers that use .so-called ''artificial intelligence.*' Artificial intelligence 
provides computers with capabilities for improving their own programs. Artifi- 
cial intelligence developments have produced new applications to solution of 
large combinatorial problems in mathematics, medical diagnosis, and linguistics^ \ 
to name a few areas. Some artificial intelligence applications simulate human 
capabilities of seeing, hearing, ,and touching. These developments are likely 
to have profound influences on vocational education, not the least of which will 
be through alteration of the technical content of many traditional vocational 
education courses. \For instance, recent interest in robotics among vocational 
educators cannot help but confront issues in artificial intelligence. i 
A number of interesting applications of artificial intelligence capabili- 
. ties for PC's are envisioned. First, artificial intelligence will allow the 
development of "expert programs" that act as intelligent assistants, providing 
advice and making judgments in specialized areas of expertise. For instance. 
University of Pittsburgh researchers have developed a medical system that uses 
artificial intelligence principles to diagnose diseases using sophisticated 
reasoning processes. Schliimberger Ltd., a oil field services consulting firm, 
uses artificial intelligence programs to synthesize geologic information to 
provide better and quicker interpretations of the ; resources embedded in geologic 
formations. 

Networking . Most PC*s of reasonable cost have limited storage capabilities. 
The limitations have created restrictions in implementation of PC s. Mass 
storage for PC's currently is rather expensive for most users who purchased a 
PC for cost considerations. The solution may ^e, networking — ^that is, a communi- 
cation^ system which allows a number of PC's to communicate and to use common 
data bases. At this point, the technical standards for networks are not commonly 



agreed upon, but these may be available in the near future. The development 
of networking capabilities further blurs the distinction between PC's and 
shared computer facilities, and opens a wide variety of PC capabilities for 
vocational educators* 

Portability . It is one thing to enjoy use of a powerful Apple II or an 
IBM PC, but an entirely new variety of uses, could be envisioned if this computer 
power was portable. The U. S. Army and Navy are developing PC's that can be used 
as portable job aids (Morriss, Note 3) . The maintenance manual for a sophisti- 
cated weapon can take up several large racksT^-The manual often is difficult to 
accessand is frequently updated. PC's with sufficient storage are able to 
store the manual electronically and to display maintenance specifications and 
procedures at the site of the work. Updates are simple to C9mplete. In the 
future, manuals for equipment used in vocational shops might become available 
in an on-line system that can be accessed. . 

I^roblems 

A group calling itself the Ad Hoc Committee on Basic Skills (1982) formed 
in California recently to halt what it calls "the bandwagon effect" of efforts • 
to put PC's into America's classrooms. The Committee characterizes the rush to 
computers in classrooms as clumsy, inefficient, and inexpensive. 

The Committee believes that advocacy of PC's in education/i^ nothing more 
than a merchandising "scam" designed to promote dependence on specific models 
of PC's. This dependence, in turn, coerces purchases of these same PC models by 
families for home use. Also, the Committee asserts that many educators adopt 
PC's merely to embellish their careers by appearing to be "front runners" in 
technology applications in education. 

The Committee wants more. attention to curriculum strengthening, teacher 
improvement, and use of established, simple, and effective' techniques and 
technologies. Dwindling budgets, the Committee says, are being spent for a 
high-priced technology that 'Vin no way .has been proven effective in the teaching 
of reading comprehension, spelling, or arithmetic" (Ad Hoc Committee on Basic 
Skills Education, 1982, p. 2). . . 

The Committee's position seems extreme. They remind us of the Luddites, 
early 19th century English workmen who attempted to prevent the use of labor 
saving textile machinery by destroying it. To us, the problems thaL exist with 
the use of PC's in vocational education seem to have solutions.; In this section 
we discuss three problems that limit the infusion of PC's intc^ocational 



education: jlack of suitable professional orientation of vocational educators 
to PC's; poor quality of instruction, designed for PC's; and validity of the 
"Law of the Hammer" for PC's in education. 
Orientation 

An April 1982 survey (reported by Love, 1982) of instructional uses of 
computers in public schools conducted by the National Center for Educational 
Statistics reveals that about one-half of U. S. school districts need qualified 
staff and start-up assistance to implement computers in instruction. Nearly 
60% of the nation's teachers require extensive training to use PC's in any 
meaningful way. 

This problem may be larger than estimated. Most first-time PC users 
approach the PC as an electronic fad. And, a fad it seems. No one walks into 
a friend's home and exclaims, "Wow! I see you're into telephones!" A PC in 
the home draws looks of awe and envy. Many teacher orientation sessions with 
PC's provide lots of hand holding and non-threatening experiences with PC's. 
Ma^iy educators feel relieved . if , they can turn the PC on and off. Clearly, more 
than comfort is/needed by teachers If they plan actually to use PC's. 
Quality of Software . 

Over one-half of all U. S. school districts purchase computer programs 
from commercial publishers or equipment vendors (Love, 1982). A critical 
evaluation of commercially-produced courseware — that is, computer programs for 
instruction — funded by the National Institute* of Education and the Republic 
of Venezuela (Feurzeig, Horwitz, & Nickerson, 1981) finds most instruction 
designed for use with PC's to be of poor quality. T , 

' / Frequently, the computer is used as an automatic page turner. A number of 
/pages of text are displayed sequentially to the student , and the PC is rele- 
gated to advancing the display, page by page. This is not even as good as a,w, 
book because previous "pages" cannot be reviewed without starting : the entire 

program over. ; - ^ 

The theory of •learning behind' most of the available/^ins true tional programs 
designed for PC's is best characterized by the story of the woman who .bought a 
parrot. The salesman said that the parrot could talk, but that the parrot only 
'learned through repetition. : The parrot could say one phrase: "Who is it?" 
She took the parrot home, and all day long she heard the parrot ask, "Who is it 
Who is it?*- • - ; . 



She went shopping one day, andVfailed to arrive home ^tq meet the telephone 
repairer at an appointed time. The repairman^rang the doorbell." The bird 
asked from behind the door, ''Who is it?". The repairer replied, "Telephone 
repairer." The bird asked again; the repairer answered politely again. 

This questioning and answering went on for quite a time until the exhausted 
repairer passed out in a heap on the doorstep. The woman arrived home and 
exclaimed as she saw the collapsed repairer, "Oh my, who is it?" The bird 
said, "Telephone repairer." 

Of course, as we wrote previously in this paper, teachers can use authoring^ 
systems to write their own courseware. However, even good teachers .may find this 
difficult. Instruction through PC's is quite different from what most teachers 
do everyday ^. . r - 

If a student falls asleep, appears confused, or looks out the window during, 
a lesson, the good teacher adjusts. Correction is given. .analogies are 
drawn. . .a different approach is taken. But, when the same good teacher tries 
to design instruction for delivery- through PC's, the computer-aided instruction 
may fail because these same intuitive changes—the very art of teaching — cannot 
be made when the program is used. 

To be successful as instructors with PC's, vocational teachers need well- 
developed formal skills in instructional design which draw on disciplines such 
as educational psychology or human/machine engineering. Unfortunately, few 
vocational teacher training programs emphasize development of these skills. 
"Law of the Hamme r" App lied 

< , 

The "Law of the Hammer" is one that most vocational teachers understand. 

The law stated roughly is that if a hammer is available, something will be found 

that needs pounding. There is a dangef^ that solutions to vocational education 

N^problems will be made to. fit available hardware and software. This is a situa- 

/'tion like the fellow Procrustes found himself in. He was too long for his bed, 

so they cut off his legs to fit the bed available. Student problems with 

fractions can be solved merely by asking them to use the computer-assisted 

instruction module on fractions. Grammar problems are handled by the courseware 

purchased at great expense during the previous year. The budget, is fit to the 

format dictated by the general, ledger program purchased for the school PC. *\ 

There is a danger that form will not follow function if a'yuncritfcal approach 

to implementation of PC's in vocational education 4-s taken. 



Summary ' 
PC's are inexpensive, portable, accessible, and adaptable to use in voca- 
tional education as instructional content, for administrative use, to deliver 
instruction, and to improve communications. Developments iii artificial intelli- 
gence, networking, and portability ol PC*s may increase the usefulness of PC*s 
in vocational education. For PC's to be infused successfully into vocational 
education, several improvements are needed: orientation of personnel to PC's; 
improvement in the quality of. educational software; and careful planning of PC 
use. 
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rhc ctckironic vhip ii Advances in ntknipnWsMtp tcvltnolit^v 
ntJiic person jI conipulcrs tncx|vnvivc. pi»njMc. ,K\csNthtc. jnj 
jJjpljMc Vnd. let's lun i,ir^ci/iiiA/»i/i. 

Ni»iioc ujlks :n(ii uiriend'shttnieanilvxelutnu. ' Wim' I >ce vi»u*rc 
inioitflephi'ntfs ' A home eompufcr, ihHugh, drju> KhjIs ,it juc und 

Manv ptfrsimulviinipuKr purheusesarc miMujicd h\ litilc ninre ihan 
vjiuc notions .tt vo'^putcr bcncfils r'l ujnj tt io run pi> hud^cl "I 
Mi'>t jd> ht^hti.cht hue cvcd >i»unc vkreo Iri'uks %.mtptin^ the lulesi 
.♦♦iMpuiv*r'vJ"K*s Sjniluuhed ntto ibeso .kU .ire scenes itt scrntus- 
<<viktnc .alulu jiid khtttlren tc>irnin^Mhtni:\ liiMiuiMtipitteis i ' Hitni^tur. 
put vi»ur njitie herc*'i 

V.tihinjTMiKe |X*t r»h.kshjs %iirTed i.iin>uiuers jtidiheNistnek>uiirid 

niuwh js |vrM>nJ o»niputcrs Con they Sc helplul ' Sure l uti' Yep 
tdueattonal • \\<\\, nij>t»c 

A ^n»up Calling its^rlf the Ad Hoc Conimincc »»n Basic SktlUf-duca- 
iK«n tnmied in Caltlomta durtni! 1982 M halt v^hat ii colU :*thc bahd- 
•laL'ttn clfcwt ■ t»| cU'ons to put f>:rsonal computers into America's 
• I isM*«iuu\ In J rcicni ' »^"» T tnw* .allele, the coniiniUv'e ih.if jc* 
•cii/i** »Ik* iiish i»» »iou|»ulfr* III I l.i\%riiitiii\ as '\|iiimv> MivttiiVitt. 
■ iitdi e%|VM%i> r . • 

Ihe it>ntitiiuev K'licvcs that advtK.K*) o| [vrsnti.d lOiitpiiicrs m 
.viuvation t% nrthink! tiMir< than a nicrkhaitdi%in}: *M.iiir* dcMpird to 
r»r»»motc deponJcniC on >|X*ctlK* ttioJcIs ivrsnnal coiiipulrrs |*hix 
Jo(vndcnctf . »n turn. >tH:rcCspurchaN<ol (hcstf vanic niihJclshv laiittlies 
l.»c h»tmc u^e \Im». the committee asverls that nian\ educalorx adop* 
rvr-^tnal vompulcrs niercl> loemhclhxh their careers h> ap|Varint;liiK: 
troni runners * m technology applications to education. The vttninitt* 
♦ee *antv m«»re* attention to curTKulum sir<nt:thentn^. simple, and 
e»tevtivctc>hnii^uc* and tcthoi'Ktgies. Duindlin}:hud^ets. theiomnui- 
tec ^a>»^. are boine >pent (or a high- pieced tevhnii|oe> that * in no »ay 
hj> been prt*ven elleciive in the teaching ««f reading comprehension, 
'fvltinc. or arithnijitc 

The c«»mmiitec\ ptKtticn s<ctn.s extreme. Fc* educators denv the 
ireji potential jvrs*»Mj computers <how lor unpn'ving educaium. 
And. in >pie of the eommittee\ plea for caution. edueatorvalread> are 
Muck into personal computer* like Brer Rabbit ontn Tar Bab>' 

Searl> 22.<)'X/ educafional institutions had at least one personal 
.omputer in WK| Abi>ui <W percent ol U. S. sch»H»l di>tricts used 
^om^uters in in>truction Fifteen percent ot the nation's invtrucltonal 
iiiatenalk mone> »ere spent on computer>.« <. 

The retail \alue of personal computer shipments to educational 
ii^Mitutions couid exceed one billion dollars beiv^een 1980 and i*/X5. 
**ilh 75to ItX) million dollar* in computer program sales in I9KI alone. 
IBM estimates that -iO million per^snal ev>mpu(erx v^ould be required to 
Jelt«>er just t*ent\ minutes of instrxjction dail> to each ot the nation's 
eiementarx afiJ secondary M^hivl students, 

PerMtnai kompulcr*' m education are. and pniniisc.to be. biyt busi. 
nc*> But; vkil| thcs be j:«»*hJ busine>s.' .Mashc. But. not for the vame 
;v\simistic ■ maybe * cited by the .-Xd Hik Committee. '* 

An Apnl Wh2 >urses of m^ruetional uses oi wompuleN in public 
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Taking an Educational Byte 
Out of Personal Computers 

by oivid Lynn Passmore 

%i.th«ti% NooitiKtcd bs ilie N.itii«ii.il remcr lor |'duc.«l«»«i».il Stati>tKs 
rcviMis that .iSiut one hall ol I* S mHivI di>truts iici.'d ijiiaMtcd >ia|f 
and Nt.at up asvixtancc to iinplciiiciit ciMii|niic(s in ui>iruvttiiii \e.itlv 
tii (vrceiit ol the natiu.i's te.Khcr> require cxicnvise tr.iinmi: to iiiiii>e 
|X*r>onal computers into inNtruclion m any^'caiiinglul uay 

Over one half of .ill xchiVil diNirKts*]furchJs« their computer pm ' 
crams fnMn commercial puhhNhers>»r equipment vend*»rs A critkal 
evaluation ofcoiiimcrcially proiluccJ wourseuare — that is.mmpiuer 
propf.iitN |i«r inNtriution*^ liinde\i>y ilic National ln>titule ot l.dwca 
tion.iiiilthe Krpiibhv ol Vvne/MrlinniU iiii«si instruction ilesi^*ned lur 
|K'immi.iI loiiiputcrs til be ul piM.c^/pi.tlity 

1 leipii'inly. the computer ix i/>rd .is .in .lUtuniaiic pace turner A 
tiiuiibcr III pages i«t test .ire ili>i>(/i>ed >eqiieiiti.illy tu ihe -^uilciit. .md 
the computer isrelegaic'd to.idv i|lcingitsdi>pta). pace hy p.tgc Ihisix 
not even as gmnl as a Nmk jnecju>e prcvmus "paces * cannut be 
rcsicwed without starting an ipixtc program over 

Of course, teachc'rs can ^Ate ihcir oun programs However, even 
cihhI tc.Khers niay find this Jitfii ull ln>tru«.tton through coiitputer> i«. 
ilittcrein ih.m wh..t imivt tiyiliri> do evcrcd.iv ^ . 

It .1 slKilcilt l.llix .lx|iTp.^'yip|V.iIs .i*lllil>i*d. iM liH'ks ,«ti| ,1 VI I lull Mt 

iliitiiig a U'sviii, the gii'd 'iiMi Ini .hl|U>t> l *.>iiccii«'«i etvi'ti 
. .iii.di*gtes .tre tried .i^Iitlcieiil .ippio.u h is taken Mut ivhcn ilv 
x.iiiie co««il te.Kher trieV^to ,l,*>ieii tii>liUiiion lor Jrlivciy tliiiM<i:h 
|Vrsiitial lomputers. the imiipntei .iiilc-d mstnution iimv tail because 
these same intuitive chan^*% ihe very .irt nl l<;-:chinc ~ > anoot be 
made when the program is u%ed 

To be siicccsstul aC'in%trui lors uiih |H:rsonal coiiiputrrv, ten hers 
nec'd ^^etl•develllpcdrl'ornlal %kills in instructional design vihiwh draw 
on %iivh liisviplines av cdui.ttion.il p%vchttlog) or huiit.m machine en< 
gineering fntonunaicl). Icvk te.iclier preparatittn pn'granis wurrcoily 
entphasi/e dcyclot/nient ot thcM,* Nkills 

Our .tbility to (ixc innov.itiiin% •<tten tacs lar behind the tanta>i(c . 
technohtgy that creates the innnvaiiiiiis Pervithal ci*ttiputers jrc no 
csccpcion Thc-ytimc has c^omc to rcnJucc this lag Schind syxicms 
require Jssixtance, and MHin. to exploit the personal computer icMhnol- 
ojiy they already own. Teacher preparation must be resoluiiom/ed to 
inciirpirate rA:eni adsunces in the science of instruction We mu>t 
demand better coursevtare from commercial M»urccs. To do less uould 
relegate pcrvtinal computers to museums \»tth the Ed-^ls: hula hi^»ps. 
duck'tail t^a'ircuis. and other lads that c.ime and v\cnt 



Dr Dtstd Lynn PuinKtre is an avvxruw profetMY of xxaiwoal 
education. He has been study tn| the impact ofpersonal computers on 
educu'ion through a grant from the Pennsylvania Depanmeni of 
EJucauoa. This artick reflecti tome of Or Pa»»mofe\ concemi 
, about the uie of computen in education. 
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hijihlighteU in an invtted aJUrew ji the American Fducaiionai Re<ar<h A*x*Kia 
iiitn Omterence held in .Monireai during Xpnl 
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Education for Technology involves 
More Than Teaching Computer Literacy 



by Daun M. Anderson 

I ■ . 

\^ new iimU iif iochrniI«»j:> jrc ».rcjknj|. \4o u-itd u\ uc\4 cjvh 
h!^ »nicj%\.iMl> J»Mcrcnirrpmjn>thmi:ihjl\4ch.Hl.u.i,|jhli'i,iu\m 
•^1. 1*1 Kci:.irdmj: jhc inunv»«mpuicr. Inr l:x.Miiplc. s^c s|vjI jiIow 
I*. » .'I ihiT nv^fc (>i*icniijUprii\ iJcJi»u\ jnJul iho ro^tilulum' tt hj^ 
.**roj,:hl jNiuI in (lur li\c% Hjvc fiUtruiicn ihji lochrmlo^y m n\ 
.T4n> fnrm>hj«.p|j)cJj pan m ^hapmgihc cnwrimmcni fiirihi«u%anj% 
vtfjf*' NiVJMtinjI cducjior> hj\c grjpplcd N^nh ihc pfi.hlcm^ ii| 
»Ju^ ji.njT pe.'pic in icchn.t|i)^n:jJ Iiicrjcj f»ir Mxt\ .|j\c >cjr\ or more 
•n ihiy. unlri . jnd v^o hjic mu<h tunrlcr In nur K-||n\4 cOucjut^ jN.ui 

• •ur\Mp^-ricnci:*mplafjntnycumi,u|jlnicjch ihtxijicrjcy Yct.cicnm 
•ur .IX* n ticid ihc cinphJM* *ccin> lo he •m nllm^ our crj%>nMm% \iiih 

:hc nu.^i jdunvoU * high icch' cquipmcni jnd tfJinin^ nur %iudonU in 
Vwrnc ' ^.tmpuicr hicrjc" in ihc ^cn^c ihji ihc) ton npcrjic ihjt 
.•^uipmcni jw\.«rdinj« lo Jcrnond* Pcrhjp% ii\ nme \4c liH)k j 
So^aJcr U«k jicduCJiion for !echnok»jni.aI liicrjc> ondhcginpljnmn^ 
■ur inMruvn.m hojkcJon vihji kn*>\4 jNiuHhc rnlcof icchnnt**^-) m 
•ur »iudcni%' li*c\ jndihcir need m hrtnmo ctfccHvo u%cr\nr jn\ nc^ 
»«vl .if icihnoI«n{\ in jil nt it\ pisrnliol jpplicjnnn* 

i^Hucy Hllul I WKHi. J uvul hi%i.»rian jnd phtl,iMiphcr. »uyj:c*u 
»hai .u.v J ini^i.,Le I,. ihinV ..| tt-J»ii.»l*«j:> .k Heme mcr,.l> .1 ^nnavk- 
.Nrtuni in*.»rpi.rjK-d m a ^erljiii ituttiKr nt ip jaji 

lv**in.«li\c\ hj^hcvnntc Mi|\'r\ jmu* ifi ihe luikttfitinc t<| tuir »«h.icI> 
* H>..r.Ifnc f.'l.llul. ihjJ n i> nnl.tnc\-i piixsjhk- li«r u% i.« r.init rcljti..ii 
•t'P^ mv kinil vitili«<u( tU mlcr^cmHi: Kiw^vn tu .mil inr nur 
cnitmnricnl «pp Ul li\t 

S lint ^icp m dcitfli'ptn^: j hn«jUcr nl tcwhnnln^^ jnd 11% 

• nplujiiMn* tor nih. jitonjj iMucJiion i\ to liH)k hcM«nd iho dj//lc ni 
TiN-rovnmpuicrhofdwjrc Jnd Mifivijrc pnwthiliitcx An inmtnc j*ivci 
•«t iniiiputct hnnt*!^^. 1*. lu promise n| ej\icr. mnre pntdui.h^'C ^nrk 
!.«r-JtMM; AhndcvclnpihoVilKlou^ctl In MKJlninjIciluiJtinii wcorc 
TcmpitAl til ccjf up In irjjn vh.irkcr\ j\ quKklv j\ f^uMhtc Inr ihc 
:c>hnuMl rc^uifemt;ni\iir J compuieri/ed vkorktng cn^irnnmcni Mj\. 
Jcr> v«i technic J >kilU required torcl|cch\c u\c of j computer help 
prcp.uc ihc N.vJitonjJ \iudent for fuiurc work rnlc\ in j limiicd c \icnt. 
Nir ^o^h mjstcr\ viill noi help the Mudcni jUdre>\ queMion\ reljicd 10 
'i\chum,ot prt»hIcm^*4rKingrrom lhcp:r\ jv«.c mflueneenl ievhni.|,.y) 
•n wnrl jnd nihcr djilv Jv:unIlc^ 

hji-c jmpfc cMdcncc thjt ihc enmpuicr jnd ihc jUianec\ in 
nromijiioncnniroi ihai 11 mJto p<u%lblc *ill demjnd jfjing Ic^cKof 
intcr^iue >kilK iVom movt pcrNim* Jt one time nr jnnihcr in ihcir ' 
»inpIo\meni. m uhuintngand uving ^o»hJ% and %er\iee\. and ih niher 
Jcjlmg\ Atihin MKieiy Vi>c3li.maJ teachers jre jm^mg the • fmni- 
»;nc'* prnfcsMnnjN^fcho Villi help Icafncr> pljcc ihcse ii»»«N of teehnol. 
' ««e> tnio jpplH:jHnn\ ihot permit jppmpruic u\c\ nf tevhm<log\ m 
jdJre%Mnj: <riiicaJ JecfvHin\ jN)ut home. famiK. and v*i«rk 

In «>.s.ah..rvjl home evom.mK* cU^^rlHlm\. tnr example, ihc curTtcu> 
I n nnplivjiMm* Inr lejchin^' jN«ui h«»me nijnjgemeni jrid inierper- 
-«nj relahnnshipN j\ more and mt»re ljniilie% pur^hjNe Ihe hi«me 
o'mpoier \*ill require that all \iudenl\ in»M Mmpf> |ho^c wh«t jre 
•-•jlhemjncJU pfied or ihn>e training tnbcwnme mlnm^Jiinnpn ve>>- 
"i wifker* i he pnu ided v^nh learning expcrtence> v* huh help ihcm to 




.tdilrc>> qiK->lto«> .iNiul ihc nnp.Kj n| kvhnnlnj:) n»i Ihcir c\cr\ J.i> 
tiu-% Siuilcr i vr^t hj> mikvVMchI ih.M IjiihIio. ?:i\cn ilic itccOvifN 
kvliMu.tl skills .iimI j sense ni ihcir o>lk\tt\c |vwv,. „m,|,| „>c/.fi . 
i«f/i ,M.rr/,iMr >ompuler K\hiintni:ie> liMiHrcj>e sicmtujniK ihcir 
.ihihiitfs in m.tnjge rcs*>urce> jnd cxpcndUuro 

The MKul .ind ccnnnmic iniplujitnn- nl U^c numbcr> nl fjmiho 
■ *huh N4»'uMcnnM>icniK K- jMo in nuke ihc hcsrhu> ' pur>hjHe%. 
In iuli> uuh/c jIl Nijrrjni) cniiimiintcni>. in cljim e<cr> henctii 
pcrnulied Iedcf^%i.,ie. .,nd l,val re\cnuo Ijn^v jnd 10 nuke 
ellccliie in\o>imemM.| i,n,e jnd i tpljl all hj»ed «pi.n j brood 
rjnjre of pcriineni jnd ccns\>ie,nK impuis . is p.iieni|». p,.Aer jl 
iSn>dcr. pp Mm kni , 

It Kvnme Iho respi.nsihilnx „r home ccnn.imk> iojchtfr> js uell 
j^nlheriiKJitonjI icKhers m mjkecurruulum dOv^smiiMhjl >irike 
Mance NriNfccen %*hjt i> nude ie>hnicall> pi>ssihle b> micrmrlecirnnfo 
jnd \4hji i> eduejiHtnjIK doirjblc in Icjrmng Miu4lion>- , Shane, 
I^m:. p ^iW>i There »> liiile dnubi ihji jn> siudenl cMn jTjin irom 
Itfjmint: hjMc levhnujJ >kjl|> m ihe u>e'n| ihe mur.vnntpuicr lor 
MVjUonjI .ippli>.ilinn% HoN4e\er. j> >niitpuk-r^ chan,:e jnd sciih fu 
lure lechnoK.cK.J .nU.inci-v nnK ihe o "1 '.i/r o//. skills .jilitti,U->. 
.md knovc1e.l>:i- ejine»l ihmitch tniet.hiti-ti ».Miti k-d.n s CMtipuur mil 
I'e I .tlujhie I duc.iitnn.i| opiH.Mitntite> >hoiild » n.iHe sUi,leitt> Iimto 
liin.l.iinenMl >kilN. lo ex.iniine ihe \ .ilue nl u\hn.«l.>-\ m >nnlin«ili«c 
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So Far/SchooU Have Not Adapted Well (o PerMul 
Computer^ Pttttt stale tVofesior Maintains 



instruction, fUnded the Na- 
tional Institute of Education 
and the Republic of Venezue- 
la. Hnds most instruction de- 
signed Tor personal computers 
)obeofpoof quality.... • 

Of course, teachers can 
write' their own programs, 
Even"gpod teachtnj, however, 
may^nnd this^ difncuU/ In- 
struction through* computers 
is diflerent from what most 
teachers do cvvry day. 

If a student falls asleep, ap- 
pears confused or looks out a 
window'during a*" lesson, the 
goodieacher adjusts. Corruc. 
lion is giv»*n, cihiiloijius are 
tried, a difTci. approach is 
lakca But, whiti the same 
good teacher tri^s to design 



instruction fory delivery 
through personal computen, 
the computer*aided instruc- 
tion may fall because these 
same intuitive chongcs-the 
very art of teaching--cannot 



be incorporated into the proh 
i^gram, ':/<:'■■■',:: ^'^''y^:'^vr:y:: 
f To be successful with per* 
> sonal computers* teachers 
need well-developbd formal 
skiUt in instructional design 
which draw on disciplines 
:8uch as educational piy* 
chology or human/machine 
^engineerinig; Unfortunately; 
few leacherprepar alion pto^ 
grama currently emphasiw 
Idevtioproent of these ikilli.;;^ 
: Our ability to use* innova^ 
:ti6ns often lags (itf behind the 
rfantastic technology that 
creates the innovationi Per* 
sonal computers are no except 
tion« The time has come to 
reduce this lag. School sys- 
: terns re<iuire assistance, and 
soon, to exploit the personal^' 
computer technology they 
■' already own. • i;:^ '^^^'^ 
: Teacher preparation must 
be revolutionized to t in: 
corporate recent advances irt 
the science of instniction. Wie 
must demand better course^ 
ware from commercial 

SOUrCei:.:v;;-:';;;;--^;;;i-^^^^^^^ 

To do less would relegate 
personal computers: to 
museums with the Edsels; 
hula hoops, duck-tail haircuts 
and other fads thai came and 
went 
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Some Work Needed To Make 
Computers Valid in Schools 



By DAVID L, PASSMORE 
The electronic chip is it. Advances in microprocessor 
technology have made personal computers inexpensive, 
portable, accessible and adaptable. And let's not forget 
faddish. 

: No one walks Into a friend's home and exclaims, 
••Wow! I see you're into telephones," A home computer, 
though, draws looks of awe and envy. 
• Many personal computer purchases arc motivated by 
Httle more than vague notions of computer oenefits Ci 
waiil It to run my budget!'). Most ads highlight bug-eyed 
young video freaka sampling the latest computer games. 

Sandwiched into these ads are scenes of serious 
looking adi^ls and children learning things from com- 
puters. 

Nothing since pet rocks has stirred consumers and 
the business world so much as personal computers. Can 
they be helpful?. Sure. Fun? Yep. Educational? Well, 
maybe. 

And that's the rub. 

Personal computers in education are big business, 
but I'm not too sure they're good business. And I'm not 
the only one who feels this way. ^ 

A group calling itself the Ad Hoc Committee op Basic 
Skills Education was created in California last year to 
halt what It calls "the^bandwagon effect" to put 
personal computers into America's classrooms. 

In a recent Education Times article, the Committee 
characterizes the rush to computers In classroom^>^s 
"chmisy, inefficient (and) expensive." " - 

The Committee believes that advocacy of personal 
computers in education is nothing more than a merchan- 
dising "scam" designed to promote dependence- on 
specific models. This dependence, in turn, coerces 
purchase of these same ^models by families for home 
use. ■ . , . -, 

Also» the cominittee asserts that many educators 
adopt personal computers, merely to erabelUsh their 
careers by appearing to be "front runners" in educat 
tional technology^ \ 

The cominittee wants more attention to curriculum 
strengthening, teacher Improvement and use of esla^ 
lished« simple and effective techniques and technologies. 

Dwindling budgets, the committee says, are being 
spent for a high-priced technology that"ln no way has 
been proved effective in the te4.i-hing of reading 
comprehension, spelling or arithmetic. 

The committee's position, however, seems extreme. 
Few educators deny the great potential personal cpra- 
puters show for improving education. And,, in spite of 
the committee's plea for caution, educators already are^ 
stuck Into personal computers.* * " 
Nearly 23,000 educatloi>aI histltutlons, for example, 
had at least ode personal computer in '1981. A))out GO 
percent of UJ^ Bcbobl districts used computers in 
iostnictioo. And 15 percent of thf nation's Instructional 
materials monies were ^peot do computers. 

The retail rilue of personal computo' shipments to \ 
educational institutions could exceed one billioa doUari 
between 1980 and 1988. with 79 (s lOO milliocl doUais bi y 
co roputer progrta asles la I9tt albos. ' ^ ♦ 



IBM estiiuates that 40 million personal computers 
would be required to deliver just 20 minutes of 
instruction daily to each of the nation's- elementary and- 
secondary school students. ^ 

. Given that computers are with us to stay, the 
concerns of the Ad Hoc Committee on Basic Skills 
should be directed, toward how schools actually are 
, managing to adapt to computers. It seems that answer 
is "not very well;" 

An survey last year of instructional uses of comput- 
ers in public schools conducted by the National Center 
for Educational Statistics revealed that about one^half of 
U.S. school districts need qualified staff and start-up 
assistance to use computers in instruction. 

Nearly 60 percent of the nation's teachers require: 
extensive training to infuse persona] computers (nto 
Instruction in any meaningful way. 

More than one-half of all school districts buy thefr 
computer programs from commercial publishers or 
equipment yendors. A critical evaluation of commer- 
cially produced computer programs for Instruction, 
funded by the National Institute of Education and the^ 
Republic of Venezuela, finds most instruction designed 
for personal computci's to he nf poor quality. 

Frequently, . the computer is used as an automatic 
page turner. A number of pages of. text are displayed 
sequentially tO: the student, and the computer is 
relegated to advancing Its display, page by page. 

This is not even as good as a book t)ecause previous 
"pages" cannot be reviewed without starting the entire 
program over. 

Of course, teachers can write their own programi/ . 
Even good teachers, however, may find this difficult. 
Instruction through computers is different from what 
most teachers do every day. I 

If a studenttfalb asleep, appears confusea or Ibofci 
out a windcv during a lesson, the good teacher, adjusts. 
Correction is given, analogies are' tried, a different 
approach Is taken. 

But, when the same^ good teacher tries to design 
instruction for delivery through the personal computers, 
the computer-aided instruction may fail because these 
same intuitive changes — the very art of teaching — 
cannot be incorporated Into the program. ; 

To be successful with personal computers, teachers 
need well-developed formal skills in instructional desjgh 
which draw on disciplines such as educational psychol- 
ogy or human-machine engineering. Unfortunately, few 
teacher preparation programs .currently emphasize 
dev^elppment of these skills. 

,Our ability to use innovation^ often lags far behind 
the fantastic technology that creates, the Innovations. 
Personal computers are no excepjion.. ■ . 

The time has come to reduce this lag. School systems 
require . assistance, and soon, to exploit the personal 
computer technology they already own. i ^ 
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TAKING AtJ EDUCATIONAL BYTE* OUT OF PERSONAL CQMPUTC RS 

by David Lynn Passmore** , 
The electronic chip is it. Advances in microprocessor (. 
'technology have made personal computers inexpensive, portable*, accl^ssiblc 
and adaptal)lc. And let's not forget faddish > 

* No one walks into a friend's home and exclaims, "l/ow! I see 
you're into telephones." A home computer, though, draws looks of awe and^ 
envy, ; 

Many personal computer purchases arc notivated by. little more 
than vague notions of computer benefits: ("I want it to run my budget*),. 
Most ads highlight bug-eyed young video freaks sampling the latest 
computer gumes. Sandwiched into these ads are scenes of serious looking 
adults and children learning things from Computers ( "Don jour ^ ^ _ put 
your name here ) • * - ' 

Nothing since pet rocks has stirred- consumcrs^and the business 
world so much as personal computers. Can they be helpful? Sure. Fun? :^ 

Yep, Educational? Weil , maybc.\ And that' s^tho rub. — — — -J- -^^ _ 

Personal computers in education are big business, hut I*mnor 
too sur.e they're -good business. 'And I'm not the only one who feels this 

way-. . ■ ■ - , ■ • 

A group calling itself the Ad Hoc Committee on .Basic Skills 
Education was created in California last .year to halt what it, calls "the 
bandwagon.' clfecL" .of ellortb to put personal computers into ^America ' s 

> classrooms'. In a recent .Education Times article, the Committee 
.characterizes tue ruth to computers in classrooins /as "clumsy, 
inefficient, (andj expenaiVC. " ^ / 

^ - The cawKrrtl:c'e'''B5iTc^ that advdSacy 



education is nothing more than a merchandising 
dependence on specific models. This dependenc 
of these same models by families 'fOr home use. 



of peifsonal computersHln 
"%scam" designed to promote 
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'* Also, the committee asserts that nany educators adopt personal 
com|»iitcrs merely to embellish their careers by appearing to be "front 
runners'* xn cUucritional technology.-^ 

The conmittee wants moro attention to curriculum strengthening, 
teacher improvement, and use of established,^ simple, and effective 
techniques and tcchnulogics . Dwindling budgets, the committee says", are 
being spent for a high-priced technology that- "in no way. has been proven 
effective in the tcdeUing of reading comprchensiun, spelling, or arithmetic. 

The committee's position, however, seems extreme. Few educators 
deny the great potential personal computers show for improving education. 
And, in spite of the Comnittee*s x^lea for. caution, educators already are 
stuck into personal computers like Brer l^abbit into Tar Baby;- 

Nearly 2 2,00 0 educational institutions, for example, had at least 

one personal computer in 198 1. About GO percent of U.S. school districts 

■ * ■ 

used computers in instruction. Fifteen percent o^ the nation's 
instructional materials monies were spent on computers. 

The retail value of personal computer shipments to educational 
institutions could exceed one bil lion dol lars between 1980 and 1985, with 
75 to 100 million dollars in computer program sales in 1981 alone. XDM 
estimates that 40 million personal computers would be required to deliver 
just 20 minutes of instruction daily to^^ach of the nation's elementary .r 
and secoTt<la.ry school studcn^s^,;:^^:;^^'^^^^' 

CiA^en^^tfvia-'facr-- that computers are with us tOf*-%atay.j^-- the 
concerns of the Ad Hoc Committee on Basic Skills should bo ^directed 
toward how school s actual ly are managing to^adapt to computers. It 
seems that answer is "not very well." 

An A{>ril 1982 survey of instructional uses of computers in 
public schools coifduc ted by the National Center for Educational 
Statistics reveals that -about one-half of U.S. school districts need 
qualified staff and start-up assistance to use computers in instruction. 
Wear lyq60 percent of the ncitibn • s teachers require extensive tr^^ining to 
infujsc peraor\al computers into instruction in any meaningful way. 
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More than one-half of all school distiicts buy their 
computer programs from commercial publishers or equipment vendors. a\ 
critical evaluation of conmercially produced computer programs for 
instruction, funded by the National Institute of Education and the 
Republic of Venezeula, finds most instruction designed for personal 
computers to be of poor quality. I * 

Frequently, the computer is used as an automatic page turner. 
A number of pages of text are tlisjUayed sequentially to the student, and 
the computer is relegated to advancing its display, page by page. This 
is not even as good as a book because previous "pages" cannot be reviewed 
without starting the entire program over. 

Of course, teuchcrs can write their own • programs . Even good 
teachers, however, may find this difficult. Instruction through /• 
computers is different from what most teachers do everyday. 

If a student falls asleep, appears confuspd, or looks out a 
window during a lesson, the good teacher adjusts. Correction is given, 
analogies are tried, a different approach is taken, but, when the same 
good teacher tries t^"die"a"i^^ instruction for delivery through pcrsbridl 
ccr.£»uters, the coniputcr-aidcd instructi^n^nay fail because those same • 
incuitive changes ~ the very art of teaching — cannot be incorporated 
into the program. 

To bo successful with personal computers, teachers need 
well-developed formal skills in instructional , design which draw on 
disciplines such as educational psychology or human/machine 
engineering. Unfortunately , few teacher preparation programs currently 
emphasize development of these skills. 

Our ability to use innovations often lags far behind the 
fantastic technology that creates the innovations. Personal computefa 
are no exception. The time . has come to reduce, this lag ^ School systems 
require assistance, and soon, to exploit: the personal cdmputer technology 
they already own. \ . , . \ 

Teacher preparation must be revolutionized to incorporate 
recent advances in the science of instruction. Wo^ must demand better 
courseware from commercial sources. , y 

To do loss would relegate personal computers to muae^ma' with 
the Edsels, hula hoops; duck-tail haircuts, and othet fads that came and 

went. ■ • • ■. A ■ 
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